
DOCUMENT RESUME

ED 129 323 IR 004 109

AUTHOR
TITLE

INSTITUTION
PUB DATE
MOTE

Wallen, Robert N.; MacMillan, Thomas F.
Interdisciplinary Education for Nontraditional
Students: A Case Study in Change.
Mendocino Coll., Ukiah, Calif.
19 Mar 76
32p.; Paper presented at the American Association of
Community and Junior Colleges Annual Conference
(Washington, D.C., March 19, 1976)

EDRS PRICE MF-$0.83 HC-$2.06 Plus Postage.
DESCRIPTORS Case Studies (Education) ; *Community Colleges; Cost

Effectiveness; *Curriculum Development; *Experimental
Programs; Food; Higher Education; Instructional
Innovation; *Interdisciplinary Approach; Junior
Colleges; *Program Evaluation; World Problems

IDENTIFIERS *Mendocino College

ABSTRACT
A team of students, faculty members, division

chairpersons and administrators at Mendocino College developed a set
of knowledge, skill and attitude goals for an interdisciplinary
program around the theme of the "World Food Crisis." Once the btoad
goals had been set, a team representing the social sciences, natural
sciences, and agriculture revised the course outlines for all courses
in the required core program. A curriculum guide which considered the
coordination issues of timing, sequence and context was developed.
The "World Food Crisis" program received the support of the Carnegie
Foundation supported Change in Liberal Arts Education Project. It was
aimed at the liberal arts student seeking a broad understanding of
contemporary social issues. The students who participated were older,
on the average, than the traditional student at Mendocino. Many of
them were actively involved in "back-to-earth" movements. The program
proved as cost-beneficial as the rest of the college's activity in
terms of weekly student and faculty contact hours. Pretest and
posttest measures of personal growth in a "value-added" measurement
revealed that program students made significant gains. Descriptions
of the curriculum and copies of evaluation instruments are included.
(KB)

***********************************************************************
Documents acquired by ERIC include many informal unpublished

* materials not available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, items of marginal *

* reproducibility are often encountered and this affects the quality *

* of the microfiche and hardcopy reproductions ERIC makes available
* via the ERIC Document Reproduction Service (EDRS) . EDRS is not
* responsible for the quality of the original document. Reproductions *
* supplied by EDRS are the best that can be made from the original.
***********************************************************************



INTERDTSflIPLINARY EDUCATION FOR N(JNTPADITIONAL STUDENTS:

Robert N. Wallen
Project Director
Mendocino ColleF:e
Ukiah, California

A CASE STUDY IN CHANGE

U S DEPARTMENT OF NEALTH.
EDUCATION & WELFARE
NATIONAL INSTITUTE OF

EDUCATION

00CUMENT HAS BEEN REPRO-
DUCED EXAC TLY AS RECEIVED FROM
TAE pF PSC:7N OR ORGANtZATION ORIGIN.
A TING IT POINTS OF vIEW OR OPiNIONS
',TATE° DO NOT NECESSARILY RERRL

ENT Ocr,r,nt. NATIONAL ;NSTITUTE OF
EDuCATION POSITION OR POLICY

AACJC PRESENTATION

WASHTNnTON, D.C.

MARCH 19, 1975

2

Thomas F. MacMillan, Ed.D.
P-r-oj.2ct Planning/Evaluation
Mendocino College
Ukiah, California



PREFACE

T. D,Juround rd J7..ttinp, of the Chdnge Proloct

A. Ponulacion Characterislics of Mendocino
Cor-muni7y College District

B. renoc:_no College FOCUsr'r; on Change in
Liberal Educa-cion

C. SL,1-=ction of The World Food CrLsis Theme

II. Developmant of Project Plan

A. Delnhi Technique to Arrive at Consensus

B. Curriculum Overview

C. Curriculum Planning

III. Preliminary StratecTies for Evaluation

A. A Curriculum for "Non-Traditional Students"

B. Activity Measures and Cost-Benefit Analysis

C. Measures of Output: The Concept of "Value
Added"

IV. "Ch.nge 1976-77" A Multi-Level Curriculum

V. Appendix

A. Required P!aterials

B. Table of Contents and II,serts

1. Field Trips

2. Guest Speakers

3. Agriculture Resources of the Earth

C. Student Development Assessment



Pr.q:cACF.

"rnterdisciplinarity" has been planned in two ways in the
Mendocino College peojeet. First, a set of 311o,/ledge, skills
and attitudo:s go-Ils was devolpiwd doeund lip' theme of th

"World Food Crisis." In this phase oF project development, the
nine member planning t-am or students, Faculty members, Division
Chairprson and A.1.minjstrators achieved conE.ensus by use or a
procedur., called the "Delphi" techniques. Briefly, this
procedul'e calls for possible goals or objectives to be given a
numerical rating by members of the planning group, and, through
a predetermined number of iterations of the process, those with
specified group median and intcrquartile range values would be
taken to represent g-noue consensus.

Once the broad curriculum goals had been set, a planning team
representing Lb,' Social Sciences, Natural Sciences, and
Agriculture undertook to revise specific course outlines for
all courses in the required "core" program. At the same time,
a master schedule was d2veloped to assure that rela-ced courses
from the several disciplines would he scheduled during the
same serlester.

During the Summer session, 1975, a curriculum guide was developed
for all courses in the Change Project Core. The planning.
involved in this guide was comprehensive in terms of context,
sequence, and timing. The intent was that, for example, the
Agronomy class could Pe taught in a sequence that could take
advantage of the presentation of material in Physical Geography.
Throughout, the attempt was made to reduce duplication of
curriculum content. The staff continues to meet on an informal
but regular basis to assure continuity in the planning process.

Interdisciplinary aspects are emphasized for students in the
Project through field trips and guest speakers. All students
and faculty members are invited and encouraged to participate
in planned co-curriculum activities which supple,lent classroom
and field aspects of the project.

"Interdisciplinarity" is, at Mendocino College: 1) a focus on
a thematic curriculum plan; 2) development of common curriculum
goals which incorporate all related disciplines; 3) consistent
planning and sequencing of instructional activities.
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T. BAC1:MMIDND AND TTrt!r, 01 TI!'' CFAN(T PPOJI-TT----------

A. Population Characterisi ics of N mdocino Community Colloi D1ntrict

Mendocino College wd e:-A:ablished in 1972 by a vote or the inland
communities of Mendocino County, California. After one year of
oper,ition, the distriet was expanded by vofe of LAIM County to
annex territory and form a larger district. Tn 1975-76, the
College entered its third yeAr o[ service as part of California's
public Community College system. Temporarily, education]]
services are being provided in roLocatabLe facilities on the
Twelfth District Fairgrounds, Ukiah, California: in August each
year we pack-up and move out until the Fair is concluded. The
College is still in the process of looking for a permanent home.
Current enrollment is 2,500 students, including 450 full-time day
students, 300 part-time day students and 1,750 evening students
enrolled in classes offered throughout Lake and Mendocino
Counties.

Typical of many rural areas where the largest urban center is
only a little over 10,000, the population is not growing
significantly and many of the young people of Mendocino and
Lake Counties leave the region to seek employment in other
areas. Unemployment rates are currently running 17%, a new
low from January's 28%.

To most of the population, higher education is a new opportunity.
The Counties served have never had a college before. About 9% of
the adults are 25 years of age or older in Mendocino County, and
the college graduates, and about 10% have eight years or less of
formal education. Career and occupational opportunities in the
area are primarily in lumber and wood products (21%), trade (16%),
services (12%), and agriculture (7%). Government and education
employ en additional 17% of the labor force. Unemployment
traditionally runs high because of seasonal fluctuations in
lumbering and agriculture. The need or demand for higher
education is relatively low because of the few vocations
requiring postsecondary training.

Because of the rural nature of the area, relative low land costs
and beautiful settings, the area has attracted many people
seeking to develop an alternative life style. In a sense, it
is a "back to the land" movement. The interaction between the
traditional and the new community is generally peaceful and
productive. The main area of controversy has been over the
conformance of non-traditional, single and communal family
housing to existing county building codes and health regulations.

There is also a sizable Pomo tribal population that has not been
integrated into the traditional Anglo culture. The Pomos are
very active, but not highly unified regarding their goals.
Currently, there is a great interest in their own history and
the young are returning to many of the almost forgotten arts and
crafts and food preparations.
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A fin tl P OH I it t, ,)1 111! project: 6.,cauw we ctre
rdlh-r Holdted from mtbr nouuldli.on cenler:-;, !tidily of our
n a t I endin;', Col I li,iJk! rn Foe, or
owdren,; ol, Lhe world comtaunity and our r0JoLiowThip to it.
Thereford, it WcV-; l')i)0(! Lhdt our itllerdinciplindry approdeh Lo
the World Fond Cr.isin to;)ic WouLd broaden their perrip,..,ctive dud

n-w vdlue o[ brolh:21,hood, noL only loedlly, but
for th,2 orLd

B. M2nrior.!ino Focu-;er; Cndne in Liberal Educ2ation

In I971;, the ColL7,2 ro,?o:-,ni7,,,,d the need for developm,nit or
seivcns to two H=21 tarcct populationq: 1) The Liberal Arts
studr2nL seekinp, to bno,tdon his und..!rntandinp; of the uifflificant
soHal i'.3sues or contemnorary socieLy, and 2) the small Land-
owner sc2eking to develop practical skills for sustenance,

produ-2t;o:,. The ret:ponse to the needs of the
fict target popuLation resulted in the development of an Inter-
disiAluary Libera7 Arts program involving students in one year
of inLr!nsjve study and field experiencc related to the World
rood Crisin. The Worqd rood program received the support and
assistance of the C?-lange in Liberal Arts Education Project,
sponsor.,..d nationally by the Carnegie Foundation and five
associations representing all of higher education. Mendocino
college is one of two public community colleges representing the
two-year segment as a project institution in the Change Project.
Through involvement in the Change Project, and planning
curriculum development, and evaluation skills of the staff of
Mendocino College have been strengthened and improved substan-
tially.

C. Selection of the World Food Crisis

The World Food Crisis was selected as the theme for the
curriculum for several reasons. First, it is a problem that
is taken seriously by young people of college age. Currently,
The United Nations estimates that over 1/3 of thc world
population receives insufficient calories; over 1/2 have
insufficient protein; 2/3 of the 800 million children in the
less developed countries of the "hunger belt" suffer from
malnutrition. The World Food Conference in Rome was followed
by mc,..ny, with great interest, especially in rural and
agricultural America. In California, a University of
California Food Task Force published a major study of the
particular relevance of.the world crisis to California agri-
culture (Hungry World: The Challenge to Agriculture:
University of California, July, 1974). In Mendocino County,
several important resources are available to the College,
including the Agricultural Field Station of the University of
California at Hopland, the Biodynamic Gardening Project
directed in Covelo by Alan Chadwick, and the University
of California Agricultural Farm Advisors, Ukiah.
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A. Delphi Techinaaes to Aeeive at Consensnn

Tho opec|Fio procedne n,ed to set curriculum goals at Mendocino
College was the eonsen,n; techniques known as "Delphi". In

u;Isence, the Delphi method involves the use of questionnaires
and other toc,Ital (Mann I ; to accomplish controlled interaction
among members or a decision making group. Delphi procedures
have th-re.e. rcitures: (1) anonymity of individual responjcs,
(2) Controlled feedback, and (3) a defined statistical presenta-
tion ot group responses, ln a situation involving administration,
faculty and students in a common planning venture, such a
procedure is very valuible to assure openness to a wide range of
opnions and ft2elings. One of the developers of the method, Dr.
Noonuu Dalkey, has referred to Delphi as "A rapid and relatively
eiricjent wav to 'cr2ald th.-_! Lops of the heads' of a pyoup of
knowledgeable people".

The advantages of anonymity in the procedure include the
sharine of responsibility entirely throughout the group without
identifying the specific source of divergent opinion in the
decision-making process. Anonymity further serves to release
responses that may otherwise be inhibited through group pressure,
particularly jn open discussion. Finally, the use of anonymity
serves to allow the group, through written anonymous responses
and evaluations, to avoid "adversary" or "confronted" situations
in which the resolution of conflict may be diverted from
substantive issues.

The use of controlled feedback, particularly through several
repetitions of rating questionnaires, serves to focus for the
group the emerging definition of priorities as the sequence of
iterations moves from the most general to the most specific
levels. In the procedure used at Mendocino College, numerical
ratings on a scale of 1 to 100 were applied to curriculum goals
that has been nominated by all members of the planning team.
The group was presented with median and inter-quartile range
scores for each item, which served to illustrate the diversity
of opinion within the group, and also showed the direction of
consensus in each of 1hree interations of the process.

In community colleges, the Delphi procedure has peen used in a
number of ways since the Committee on Research and Development
of the California Community and Junior College Association
sponsored a workshop on Delphi in 1971. Facilities planning,
job specifications, institutional goals, curriculum plans, and
effectiveness of programs have all been the object of Delphi
consensus in the last five years. One particularly extensive
study was conducted by the Northern California Community College
Research Group to ascertain which vocational programs were
perceived to be most efFective (A Field Study to Determine
Characteristics of Most Successful Vocational Education Programs:
Shasta College, 1972).
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Tn the fl h.. not Itr.,jeet

wai; t,,iven initial orionIotinu to the formuIolion
M.mbors n r i ho I. I S w!ro givo,) d

ahtl..1(.1 (rum kInnm's T,ixmwmy i2111L 01Aectjvys
assi. L them in (ley-Loping pnLr;ildo itew; kw eowlid..rotinn.
Thr.eo broad areas Wi,r0 defined for planning goals: Knnwledge,
SkiIk; nd Abilities, and Attitude.; ohd Values. rollcming the
initial_ orientation, the Loam momb-1 "brainstcwm.d"
iLcm,; thaL could benm._r eurriculum go.:1 stalcmonts Inv .20eh of
the three major heading,;. Throughout, the foyus wqn main.tainod
by asking the qu!ntion, "What has 'his goal to dn with the
obleeLives of the project to develop in stud.,nts a comprelwnnive
underr.tanding of Lhe World Fond Crisis and Lo provid- a broad
educational yxp.,cioneo in the Liberal Arts?"

To facilitate Lhe proce, the Leam determined in advaneo Lhat
"concensus" on any goal would be operationally defin-Jd as "a
median rating score of 75 on a scale of 1 to 100, with an inter-
quartile range no greater than 50". The consensus of the group
would be assessed in three interactions, or rounds, with feed-
back to all members at the conclusion of each round. An open
discusqion of the Final consensus list would be held aL the end
of the third round to assure that final agreement was firm and
clear.

The same procedure was to be used for consensus in each of the
three categories of discussion: Knowledge, Skills and
Abilities, and Attitudes and Values. As a final step, the
curriculum goals in all three categories were synthesized by
the group as a basis for further development of specific
instructional objectives in each of the related disciplines of
the project. A faculty planning team was their assignment to
develop an intergrated curriculum plan for the project.

B. Overview of Curriculum

After each of the knowledge goals had been determined, the
planning group reviewed the existing curriculum offereings in
the catalog to determine which courses related best to the
goals. The one year core was then selected to best represent
the 16 knowledge goals listed on the following page. We also
determined that a number of courses in the three major
curriculum divisions of the college should be included as
electives to meet the needs of three categories of students
enrolled in the project. First, transfer students with majors
in Agriculture, Nutrition, and Food Services. Second, Liberal
Arts Students who wish to engage in intensive study of the
World Food Crisis with the vocational objective of assisting
developing countries raise their agricultural, vocational and
general economic level. Third, non-traditional students
desiring more knowledge of intensive subsistence agriculture.
Students of the first and third categories would take more
electives in the Division of Science and Industry, while
students in the second category with a major interest in the

9



. and hn:.i i wonle It :;1 In-
Hivi -ion l. and linwan

i Lft Ci (Ii.Ciii iww.t.;;, I It Ih Coal
i tad I, .1 ow. From 1 , .111d 'rum 1 h i 1 i goii s

9art ills and a la. Ludes, .kni. currienlum /, cu i on
titles. `hibslanLial H,'Vifl1011 iH

Htlu(Two WAH 11,1(1, IP ordHp to a:;snr,. rhd r r (rnd o I

on,. pro..,ram, the slndents would Have accomplishd the
f(illowing Erk)41edge Coils:

1. ktt Iledge of' Eibur-lntennive ,w,ricultttral methods;
2. Ln i ledge of B.nie Food Storage and Preservation

3. Know edge ot I. liosphere as w]ilte(1 1;!opid

Food ProAuctton;
4. knowledge or 1:11e Principles of. Nutrition;

Knowledge of Man as a Time-Binding Species (Art
Music, Eite.:ature);

N. Knowledge of the Physical Properties of Soils,
Climate, und other Cron Production Factors;

7. Knowledge of the Principlc;-; of Energy Conservation;
8. Knowledge of Mln as a Community Species;
9. Knowledge of Man as an Ethical, Spiritual Creature;

10. Knowledge of ba7;ic problem solving techniques;
11. Knowledge of the Economics of World Food Supply;
12. Knowledge of the Psychological Factors affecting

human behavior;
13. Knowledge of Small Animal Husbandry;
10. Knowledge of the Rural Arts and Technologies;
15. Knowledge of the principles and dynamics of social

change;
16. Knowledge of non-occidental cultural perspectives

The resulting curriculum, with a required "core" and speJnified
..=21ectives, looked as follows:

THE WORLD FOOD CRISI'S CURRICULUM

ONE YEAR CORE

Agr. 1 Agronomy 3

Agr.19A Vegetable Gardening Practices 2

Agr.192. Vegetable Gardening Practices 2

2\gr.60 Raising Small Animals 2

Geo. 1 Physical Geography 3

HLH 15 Foods and Nutrition 3

Geo. 2 Cultural Geography 3

Per.103 Developing Individual Potential 1

Pol. 3 International Relations 3
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C. Curriculum Plann

SummerWorkshontonterdincHT i Hari 1-yr

Purpose of Workshop

The summer workshop ws: designed to develop an intcrdiscipinary
workE,hop based on th_, core curricuLum and knowledge goals of the
Changa Project. The wor:::)o:.)k coll of laboratory exercises,
field experiencs, classroom proh12,1s. and library research For
students of Gography (1:2), Inte:'na:ional Relations, Agronomy
(1), Foods and Nut!rition, Raising Animals, Vegetable
Gardening Practices, and 1-2-vloping individual Potential, all
centering on the question of food fer a hungry world. SLcondly,
the teachers of the cofe curriculum were able to focus together
on the theme. We discov2r2d end enated duplication of
instruction. Co',Irs.-2 content was not only revised but 1he time
schedule and instructional sequence for each course was re-eval-
uated to insure continuity. We found it most exciting to discover
the interrelatednes-; of knowledge he'_d sacred too long by various
disciplines. For the first time a- -endocino College, a geogra-
pher, entomologist, agronoslist, economist and agriculturalist
shared and coordinated their interest. Thirdly, the workshop
provided needed time'to nlan a serics of Field trips and invite
speakers of international reuLation Lo com? to Nendocino College
during the project's first year. included in the app-ndix is a
list of sooakor nd f4-!1 trip exP?r'enc.2s.
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rd nc,1 p.1. in,-Lry conceptn s r'erlr;f 'd ij1 t.isn', ci I d

theme .

The 1..turnmr, planning research time wi di vi ded i n th,:, following
manner : wr t ing OL the Ina tor I.C1 s for s tud,n ; on-s t o
for luture {Jo] d trip:: to the plae.,s 1 under Fici ThU Trips;
cant act i ng dnd i nt.t.rv i owing ,-,peal.',rs th:: coming year. .

During thi s workshop period, select ion and production of A-V
materials aad a one-minute T. V. announeerFmt for Bay Area T.V.
was completed. Al :Jo , a complete hibliop,raohy was developed
dealing wi th the topic of food and hunger.
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TTT. PRELIMTNARY STRATnrITT'l Fop Ivi\LuATrol

soveno promi::es were mado as the Mendocino Colloge projecr was
conceptualized. Stated or implied in the original document
were strong commitments to develop a Liberal Arts curriculum
that would be interdisciplinary and thematic in content,
rcsponsive to "non-traditional student" needs and i.Lterests,
and cost-beneficial from the criterion references of faculty
and student load and performance. Earlier sections of this
paper have reported tho process of curriculum development, and
have indicated the interdisciplinary nature of lhe World Food
Crisis curriculum. In this section, attention is given to the
questions of student characteristics, program operation (cost
benefit), and program outcome (human development).

A. A Curriculum for "Mon-Traditional Students"

Mendocino County has been the scene of social change during
the past five years. Spurred by an interest in returning to
che land, and deeply committed to an environmental ethic
emphasizing minimum intervention in natural processes, literally
hundreds of people have come to find their "forty acres and
independence". As these new citizens of the County have con-
fronted survival issues, they have organized to seek orderly
social change, particularly in the application of Building Code
and Public Health standards for owner-occupied housing. Through
United Stand, a socially and politically active advocate organi-
zation, many of the objectives have been achieved. In this
context of social change, the World Food Crisis curriculum was
designed to contain both the theoretical and the applied:
Gardening, Small Animal HusbaLdry, and Food Preservation courses
were balanced by Geography, Nut,-ition, Agronomy and International
Relations.

In its recruitment processes, the College was successful in
attracting the "non-traditional" student. Courses were arranged
on a two day per week schedule to allow students the convenience
of minimum travel requirements. Of 29 applicants to participate
in the project, 12 were already involved actively in a "back to
the land" movement. Several were living in communities some 5 to
10 miles off paved road; at least one was an apprentice to Alan
Chadwick, learning Bio-dynamic Gardening techniques from this
famed Horticulturist. Two students arrived on campus by accident
as hitchhikers up Highway 101 during the Summer of 1975. Another
two students moved into the area from another community and set
up a home in a tent at the Lake Mendocino Campground, where they
remained for two months during the first semester of the Project.
When enrollment Wds completed, there were 17 students in the
Project for t least two courses.

There were other evidences that this was not a "traditional"
student population. The first table below shows a comparison
of ages bet:;een Change Project and total enrollments for the
Fall, 1975 semester. A second table shows the prior units of

1 0



college work completed 1)7 Chanze. Studnt5, as compared with
the total enrollment.

AGE DISTRIBUTION FALL 1975

CHANGE PROJECT VS TOTAL DAY STUDENTS
(In Percentages)

Total Day Enrollment Change Project
(N-1006) (N-.17)

Under 21 28% 12%

21 29 36% 47%

30 and above 36% 41%

PRIOR UNITS CMPLETED BEFORE FALL 1975

CHANGE PROjECT VS TOTAL DAY STUDENTS
(In Percentages)

Prior Units Total Day Enrollment Change Project
(N=1006) (N=17)

Freshmen (0-29) 68% 41%

Sophomores(30-59) 22% 47%

Others (60+) 10% 12%

In addition to lifestyle commitments that differentiate the
Change Project students from others on campus, it is evident
that they were older and had completed more college semester
units. Of the 17 students taking at least two courses in the
Project, 14 were either first-time transfer students in Fall,
1975, or had completed college work at another institution
before entering Mendocino College.

B. Activity Measures and Cost Benefit Analysis

A second major commitment of the Project was that, compared
with the total campus operations, the experimental program
would compare favorably. The principal indicators of activity
used at Mendocino College are Weekly Student Contact Hours
(WSCH) and Weekly Faculty Contact Hours (WFH). Using these
two activity measures, it is possible to calculate the WSCH/FTE
(Full-time equivalent) faculty ratio for the whole college, and
for special programs.

1 4



To mao this analysis, tha total enrollment in all four (10
of Liw "core" classes in the World Food Crisis curriculum was
eonsick2rad. Whil not all students were enrolled in all four
of the core classes, 17 we-ne enrolled in at least two. In
addition, the specially developed courses were open to other .

students on campus who wor interested in studying a particular
discipline from the thematic Perspective of the Project. The
summary of activity appears below.

WEEKLY STUD= CONTACT HOURS

WEEKLY FACULTY CONTACT HOURS

FALL 1975 CHANGE PROJECT "CORE"

CORE COURSES WSCH WFH FTE WSCH/FTE

Foods and Nutrition 90 3 .20 450

Soils 115 5 .28 411

Vegetable Gardening 64 4 .22 291

Physical Geography 69 3 .22 314

TOTALS 338 15 .92 367

COLLEGE TOTALS
FALL 1975 18679 53.74 348

The Change Project at Mendocino College, then, was demonstrably
as "Cost-Beneficial" as the remainder of College activity in
terms of the WSCH/FTE ratio measurement. Because costs are
allocated to disciplines in the California Community College
Accounting System, a second step in he evaluative process on
campus could be the actual dollar allocation for Project
activity. In this phase, a "Cost per WSCH" ratio could be
developed for future projection or Cost/Benefit inquiry.

C. Measure of Output: Concept of "Value-Added"

One of the major weaknesses in Educational Evaluation is the
apparent gap between the ability of the researcher to identify
easily quantifiable measures of activity and his ability to
develop quantifiable measures of outcome. For this reason,
stress is placed on such "outcomes" as "persistence" and "grade
point average". Tests of the significance of difference between
the Change Project stulent attrition and total college student
attrition for Fall, 1975 shoed that, although attrition ("W"
grades) among the Change Project students was about 5% higher
than for others, thP. difference was not statistically significant
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In the interest of improv-in evaluation strategies for experi-
mental projects at Mendocino College, the evaluator developed
a stud,l!nt self-reporting instrument to measure educational
"Value-Added" during the Project. Sjnce the Project Planning
team had developed three lists (F curriculum goals under the
headings "Knowledge", Related Skills" and "Attitudes/wallies",
it was decided that sudents in the Project should haw! the
opportunity to reflect on what changes, if any, had occurred
during their experience in the core curriculum. An instrument
was developed for the purpose, and is attached to this paper
as an appendix.

The methodology selected to measure "Value-Added" was to
consider each section of the test as a Likert-Type scale; to
sum the scores for each student under the headings of "Know-
ledge", "Skills" and "Attitudes", and to analyze the signifi-
cance of the pre-and-post measures of personal growth by an
appropriate statistical procedure for related measures.

To illustrate the effectiveness of this strategy, a formative
evaluation for 9 continuing students enrolled in Cultural
Geography course, Spring, 1976 is shown below. For each of
the scales, the theoretical minimum score would be zero (0).
The maximum possible score for each scale would be as follows:
Knowledge, maximum = 75; Related Skills, maximum = 95; Related
Attitudes/Values, maximum = 130.

SELF-REPORTED CHANGES IN STUDEI-
KNOWLEDGE, SKILLS AND ATTITUDES:

FORMATIVE EVALUATION, SPRING 1976

PRE-ENROLLMENT CURRENT
SCALE ASSESSMENT ASSESSMENT DIFFERENCE T-SCORE

(Mean) (Mean)

Knowledge 24.33 43.80 19.56 10.99 p<.01

skills 46.89 62.89 16.00 4.89 p<.01

Attitudes 101.44 124.22 22.78 4.15 p<.01

For each self-reporting scale, the Change Project students showed
statistically significant gains. The Value of the strategy is
both general and specific. As an indication of overall program
effectiveness, the summed scores provide a useful measure. For
curriculum review, an item analysis can be made to ascertain
whether students perceive that they had "Not Studied" content
under the knowledge heading, or whether there had been relatively
smaller gains reported for a specific item, as compared to the
overall gain.
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TV. "CIT.A:',F. 1976-77" 1. 11.1)1,Tr- CI I P.P.T TILT pl

The experience of the pac;t three years has suggested the n:!ed
for integrated planning of a three-phase curriculum in
Agriculture to serve

Transfer needs for majors in Agriculture,
Nutrition and Food Sciences

Liberal Arts needs for non majors who wish
to engage in intensive study of the World
Food Crisis

Small Farm Technology Needs for applied
training in sustenance-level Agriculture
appropriate to the region.

Since the enrollment of Mendocino College is small, it is
essential that the multi-phase curriculum be developed in such
a way that several outcomes can be assured:

1. Learning objectives must be established that
will allow students to pursue different levels
of educational goals.

2. The curriculum should be planned to include a
balance between field and classroom components
related to established curriculum objectives.

3. The curriculum should be cost beneficial in

terms of faculty-student ratios, weekly student
contact hours.

4. The curriculum should be interdisciplinary, to
allow students to achieve Liberal.Arts, General
Education objectives as well as transfer or
vocational objectives.

TENTATIVE STATEMENTS OF GOALS

To complete the development of the proposed multi-phase curri-
culum, three categories of goals must be achieved:

1. Staff development - the creation of interdis-
ciplinary teaching teams to prepare curriculum
outlires and develop teaching materials appro-
priate to the three curriculum goals of the

proposed plan. (Transfer, Liberal Arts,
Vocational-Technical)

2. Instructional Equipment, Supplies - The
identification and acquisition of instructional
equipment and materials to allow for maximum
individualization of learning for students with
diverse academic preparations and educational
goals.
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3. Field Station Developm,,,nt - the acquisition and
develonment of a Agricultural Field Station to
he usti!d to iLlustrate the application of skills
and principles at the three levels of the pro-
posed plan.

It is anticipated -That the achievement of these goals could
be accomplished in a two year period, beginning in the 1976-
77 academic year.

PROPOSFD PROJECT TjTCON2S

At the conclusion of the two-year project period, Mendocino
College would be able to share with the higher educational
community:

Complete documentation of the planning processes
and strategies used in the development of
curriculum objectives.

A complete statement of curriculum goals pertain-
ing to _:Igriculture, Food Production, and Small
Farm Technology.

A complete set of curriculum guides reflecting
the multiphase emphasis of the proposed
curriculum.

A complete documentation of the evaluative
procedures, measurement of curriculum goals,
student Persistence and performance data, and
cost-benefit analytical procedures applied to
the project.

Additional curriculum review could be encouraged by administering
a similar instrument to faculty members to inquire how much
"stress" was placed on a given item, "how important" the item was
in the total curriculum or program plan.

Evaluation of the Project at Mendocino College has been conceived
on three dimensions: Student Characteristics (input variables);
Activity Measures (activity variables); and "Value Added" (output
variables). The importance of the evaluative strategy, perhaps,
is that it attempts to raise and answer questions concerning the
"Value Added" dimension of educational outcomes. Every attempt
has been made to achieve an active and continuous process of
assessment in the Project. HopeEully what has been learned at
Mendocino College may be of value to others as they plan for
evaluations on their own campuses.



1. APT213TY

Required Matel-ials:

Course Workbook: The workbook is to be used in each of the core
courses you have selected. During the summer of 1975, teachers
of the core curriculum developed materials directly related to
the knowledge goals of the project. We have included a variety
of laboratory experiences, field trips, study questions as well
as background information on tne specific topics. As you
preview the works.heets, keep the following thoughts in mind
about eac sub-heading on the worksheet. The first sub-heading:
Introduction, is a brief description of the topic and t includes
background information needed to comDlete the assignment. The

sub-heading: Change, is the objective or goal for you to achieve.
References, are Provided to give additional information or lead
you to the objective more effectively. The term Experiences,
represents the tasks to be performed by the student to insure
reaching the objective. Finally, Measurement of Change, is a
sample of the type of question you should be able to answer after
completing the assignment.

The workbook is not divided by courses, but by topics. The team
feels the theme so freouently cuts across traditional subject
matter boundaries that course titles are less important.

B. Goodes World Atlas, Hammond. Each student in the project is
expected to purchase this atlas. It is referred to continually
in the workbook and will be of great value as a general resource
in the core courses.

C. A Hungry World, University of California. Food Task Force.
A Hun_gry World represents a study recently conducted by the
University of California Food Task Force, on the world food
crisis. In a sense, this is our bible of background statistics
related to the food oriented problems of the world. A must for
each student of the project.
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During this year oE intensive study, the team has planned a number
of Field Trips for first-hand observation of many of the topics
listed in the curriculum.

Listed below are the topics, dates, and places to be visited
during the year. It is the philosophy of the Planning team that
each student be exposed to research, applied technology, and actual
field experience. Therefore, the places selected represent a
cross-section of topics, methodology, and application.

DATES GUIDE PURPOSE

September Wallen View of the Biosphere

October Puckering Colusa Rice Harvest
Fish Production

October Latronica Biodynamic Gardening

November Wallen Energy Source and
Cultural Perspectives

February Latronica Research in Food
Production'

May Latronica Subsistance
Agriculture

PLACE

Mendocino Highlands
Coastal Plains
Russian Gulch State Park

Colusa

Coelo

The Gysers
San Francisco - P.G.8E.
and China Town

Hopland Field Station
University of California

Willits
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GUEST SPEAKEPS

In California, we are fortunate to have abundant educational and
scientific resourczls available to us. The planning team has sought
to bring to the Project the very best resources in the state,
representing a wide spectrum of philosophies, backgrounds, and
objectives. Yet, they all have one thins in common with Mendocino
College we are committed to improving the material, social, and
spiritual environment of humanity.

Listed below are the speakers:

DATE SPEAKER MODERATOR TOPIC

October 3-4 ROBERT LARSON Robert Wallen "THE WORLD'S
1975 World Vision, Inc.

October 8
1975

November 12
1975

December, 5
1975

ALLEN CHADWICK
Intensive Gardner

LOU MCREE
P. G. & E.

CHARLES BARROWS

February DR. COLLINS
1976 American Farm Bureau

February
1976

March 10
1976

JESS TIDWELL
Rincon-Vitova

JAN DAMMULLER
Mendocino College

HUNGER BELT"

Tony Latronica "FRENCH INTENSIVE
Bio-dynamic Gardening"

Robert Wallen

Bill Wheeler/
Student

"CURRENT ENERGY
ALTERNATIVES"

"THE FOOD CRISIS-
S.E. ASIA"

Tony Latronica "MARKETING,DISTRI-
BUTION OF AGRICULTURE"

Doug Puckering "BIOLOGICAL & CULTURAL
PEST CONTROL"

Doug Puckering "EUROPEAN INTENSIVE
AGRICULTURE"

April 21-22 DR. DANIEL G. ALDRICH Robert Wallen "WORLD HUNGER AND THE
1976 Chancellor, UC, Irvine, UNITED STATES ROLE"

Chairman: National Science
Foundation Food Committee

May 1976

May 6,7

CHARLES BARROWS Robert Wallen

DR. C. DEAN
FEUDENBERGER
School of Theology
Claremont Mens College

Robert Wallen

"FOOD CRISIS
PHILIPPINES"

"SOCIAL AND MORAL
IMPLICATIONS OF
HUNGER"
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INTRODUCTION

Agricultural reso.Irce,; vital to the fertilization of crops are
unevenly di=;tribut:?d acro3s the face of the carth. For example,
the United States, Soviet Union, and florocco produce nearly 80
percent of the world's phosphate. Over 80 percent of the world's
potash comes chiefly fr,om the Soviet Union, Canada, the United
States, and East and West Germany. SulfuP is chiefly mined in
the United States, C=nada, and :lexico. Therefore, one can see a
wide gap between the richly en:k!wed countries and the rest of the
world.

Since agricultural o-foduction in ':erms of high yields per acre at
minimum labor cost is the economic practice in the United States
and is beco-aing a standard throughout the world, mineral fertilizers
are of great imoortanze in maintaining this method of agriculture.

The bulk of fertilizers in this country consists of nitrogen,
phosphoric acid, and potash. Of these three, nitrogen appears to
produce the quickest results. It gives the plant a luxuriant dark
green color. Nitrogen is a constituent of protein and is thus a
part of every living plant cell. When a soil is poor in nitrogen,
plants do not grow large and usually have a Poor color. They appear
drought striken.

Phosphoric acid derived from Phosphate, hastens maturity of crops
and aids in the transfer of substances from the stalk, leaves, and
other growing parts 70 the seed, making the grains plump and full.
It also stimulates ro_)t development, and increases the plants
resistance to disease. In some soils this is the limiting factor
in crop production th:an any other plant nutrient.

Potash appears to aid the plant in resisting certain diseases,
increases the formation of starch, sugar, and cellulose, and where
it is insufficient, plants do not mature well. Root crops respond
well to potash fertiliz2rs and fail to do so when not enough potash
is available.

Sulfur is contained in amin64acids which becomes a part of certain
proteins. Sulfur deficient soils are not common. Sulfur's major
use in agriculture is in the form of a contact poison. Sulfur
dust is toxic to mites, chiggers, red spiders, trip. It also is
important as a fungicide.

CHANGE

After completing this exercise, you should be able to identify the
general patterns of distribution of nitrogen, sulfur, potash, and
phosphate minerals. Explain the significance of nitrogen, phosphate,
sulfur, and potash, for the health of plants.
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Ps1TEPENCT:S

I. S1 r.,1111-r, 1-mr,-):luction to Physicl r>ogra1-)1-:v, cllapter 14.

2. B. T. Bunting, The Cc:Jgrc:Phy or

3. Co(pde's World Atlas

EXPERIENCE

Using Goode's World Atlas, page 47, locate the countries in t-le
world producing the hulk of' the F0:1(5-,:ing fertilizers and gi.ve
the percent produced.

Cuum:Y

A. Phosphate

B. Potash

C. Sulfur

D. Nitrogen

MEASUREMrNT OF CHIV\IGE

Describe the general patterns of mineral fertilizer production
for phosDhate, potash, sulfur, and nitrogen and explain the
sigrnificance of each nutrient to plant vigor.
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CHANO2 :7,TUDF,NT DE=OPM= ASSEfl`MENT

Please help us.eva7uate the educational experience you hav,-!

had so far in the Chan,i;e. Project by completing the attached

questionna;_re.

On the five attachef pages there are spaces for two reactions.

In the left column, please indicate your knowledge, skill, or,

attitude Erior to your enrollment at Mendocino College. In the

right hand column, please indicate your current level of know-

ledge, skill, or attitufe. Naturally, some things may have

changed; others may not have changed.

Thank you for helping us to measure your educational and

Personal growth as a Change Project Student. For the sake of

assuring that we hav,- all available data, please put your name

at the bottom of this page.

MANE

2 7



K
N
O
W
L
E
D
G
E
 
G
O
A
L
S
:

M
E
N
D
O
C
I
N
O
 
C
O
L
L
E
G
E

P
r
i
o
r
 
L
e
v
e
l
.
 
o
f
 
K
n
o
w
l
e
d
g
e

C
u
r
r
e
n
t
 
L
e
v
e
l

o
f
 
K
n
o
w
l
e
d
g
e

N
o
n
e

L
i
t
t
l
e

S
o
m
e

M
u
c
h

N
o
t

S
t
u
d
i
e
d
 
L
i
t
t
l
e

S
o
m
e

M
u
c
h

0
1

7
3

4
5

(
1
)

K
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e
 
B
i
o
s
p
h
e
r
e
 
a
s
 
r
e
l
a
t
e
d
 
t
o
 
F
o
o
d
P
r
o
d
u
c
t
i
o
n
.

o
1

2
3

4
5

0
i

2
3

4
5

(
2
)

K
n
o
w
l
e
d
g
e
 
o
f
 
b
a
s
i
c
 
p
r
i
n
c
i
p
l
e
s
 
o
f
 
N
u
t
r
i
t
i
o
n
.

0
1

2
3

4
5

0
1

2
3

4
5

(
3
)

K
n
o
w
l
e
d
g
e
 
o
f
 
M
a
n
 
a
s
 
a
 
C
o
m
m
u
n
i
t
y
 
S
p
e
c
i
e
s
.

(
c
u
l
t
u
r
a
l
,
 
s
o
c
i
a
l

p
a
t
t
e
r
n
s
)

0
1

2
3

4
5

0
1

2
3

4
5

(
4
)

K
n
o
w
l
e
d
g
e
 
o
f
 
P
r
o
b
l
e
m
 
S
o
l
v
i
n
g
 
t
e
c
h
n
i
q
u
e
s
,
 
m
e
t
h
o
d
s
.

0
1

2
3

4
5

0
1

2
3

4
5

(
5
)

K
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e
 
E
c
o
n
o
m
i
c
i

f
 
W
o
r
l
d
 
F
o
o
d
 
S
u
p
p
l
y
.

0
1

2
3

4
5

0
1

2
3

4
5

(
6
)

K
n
o
w
l
e
d
g
e
 
o
f
 
b
a
s
i
c
 
p
s
y
c
h
o
l
o
g
i
c
a
l
 
f
a
c
t
o
r
s
 
a
f
f
e
c
t
i
n
g

H
u
m
a
n

0
1

2
3

4
5

B
e
h
a
v
i
o
r
.

0
2

3
4

5
(
7
)

K
n
o
w
l
e
d
g
e
 
o
f
 
S
m
a
l
l
 
A
n
i
m
a
l
 
H
u
s
b
a
n
d
r
y
 
P
r
a
c
t
i
c
e
s
.

0
1

2
3

4
5

0
1

2
3

4
5

(
8
)

K
n
o
w
l
e
d
g
e
 
o
f
 
b
a
s
i
c
 
p
r
i
n
c
i
p
l
e
s
 
o
f
 
R
u
r
a
l
 
T
e
c
h
n
o
l
o
g
i
e
s
.

0
1

2
3

4
5

0
1

2
3

5
(
9
)

K
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e
 
p
r
i
n
c
i
p
l
e
s
 
a
n
d
 
d
y
n
a
m
i
c
s
 
o
f
 
S
o
c
i
a
l

C
h
a
n
g
e
.

0
1

2
3

4
5

0
1

2
1

4
5

(
1
0
)

K
n
o
w
l
e
d
g
e
 
o
f
 
L
a
b
o
r
-
I
n
t
e
n
s
i
v
e
 
A
g
r
i
c
u
l
t
u
r
a
l
 
M
e
t
h
o
d
s
.

0
1

2
3

4
5

0
1

2
3

4
5

(
1
1
)

K
n
o
w
l
e
d
g
e
 
o
f
 
B
a
s
i
c
 
.
F
o
o
d
 
C
r
o
p
 
P
r
o
d
u
c
t
i
o
n
 
T
e
c
h
n
i
q
u
e
s

f
o
r

0
1

2
3

4
5

S
m
a
l
l
 
C
o
n
s
u
m
p
t
i
o
n
.

0
1

2
3

4
5

(
1
2
)

K
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e
 
P
h
y
s
i
c
a
l
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
s
o
i
l
s
,
 
c
l
i
m
a
t
e

a
n
d
 
o
t
h
e
r
 
f
a
c
t
o
r
s
 
a
f
f
e
c
t
i
n
g
 
c
r
o
l
o
 
p
r
o
d
u
c
t
i
o
n
.

0
1

2
3

4
5

0
1

2
3

4
5

(
1
3
)

K
n
o
w
l
e
d
g
e
 
o
f
 
F
o
o
d
 
S
t
o
r
a
g
e
 
a
n
d
 
P
r
e
s
e
r
v
a
t
i
o
n
 
M
e
t
h
o
d
s
.

0
1

2
3

4
5

0
1

2
3

4
5

(
1
4
)

K
n
o
w
l
e
d
g
e
 
o
f
 
C
u
l
t
u
r
a
l
-
S
o
c
i
a
l
 
V
a
l
u
e
s
 
s
y
s
t
e
m
s
 
i
n
 
W
e
s
t
e
r
n

a
n
d

0
1

2
3

4
5

N
o
n
-
W
e
s
t
e
r
n
 
C
u
l
t
u
r
e
s
.

0
1

2
3

4
5

(
1
5
)

K
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e
 
P
r
i
n
c
i
p
l
e
s
 
o
f
 
A
l
t
e
r
n
a
t
i
v
e
 
E
n
e
r
g
y

S
o
u
r
c
e
s
,

M
e
t
h
o
d
s
.

0
1

2
3

4
5



P
r
i
o
r
 
L
e
v
e
l
 
o
f
 
S
k
i
l
l
s

N
o
n
e
 
L
i
t
t
l
e

S
o
m
e

M
u
c
h

0
1

,
3

4
5

(
1
)

0
1

2
3

4
5

(
2
)

0
1

2
3

4
5

(
3
)

0
1

2
3

4
5

(
4
)

0
1

2
3

4
5

(
5
)

0
1

2
3

4
5

(
G
)

0
1

2
3

4
5

(
7
)

0
1

3
4

5
(
8
)

0
1

1
3

4
5

(
9
)

0
1

2
3

4
5

(
1
0
)

0
1

2
3

4
5

(
1
1
)

0
1

2
3

4
5

(
1
2
)

0
1

2
3

4
5

(
1
3
)

0
1

2
3

4
5

(
1
4
)

0
1

2
3

4
5

(
1
5
)

R
E
L
A
T
E
D
 
S
K
I
L
L
S
:

M
E
N
D
O
C
I
N
O
 
C
O
L
L
E
G
E

A
b
i
l
i
t
y
 
t
o
 
i
n
t
e
r
p
r
e
t
 
s
e
a
s
o
n
a
l
 
c
h
a
n
g
e
s
.

A
b
i
l
i
t
y
 
t
o
 
r
e
a
d
 
a
n
d
 
i
n
t
e
r
p
r
e
t
 
d
a
t
a
.
 
(
s
t
a
t
i
s
t
i
c
a
l
,
 
t
o
p
o
g
r
a
p
h
i
c
)

A
b
i
l
i
t
y
 
t
o
 
m
a
i
n
t
a
i
n
 
p
e
r
s
o
n
a
l
 
h
e
a
l
t
h
.

A
b
i
l
i
t
y
 
t
o
 
p
e
r
f
o
r
m
 
b
a
s
i
c
 
f
o
o
d
 
p
r
e
s
e
r
v
a
t
i
o
n
 
a
n
d
 
s
t
o
r
a
g
e
 
s
k
i
l
l
s
.

R
u
r
a
l
 
a
r
t
s
 
a
n
d
 
c
r
a
f
t
s
 
s
k
i
l
l
s
 
p
e
r
f
o
r
m
a
n
c
e
.

A
b
i
l
i
t
y
 
t
o
 
c
o
m
m
u
n
i
c
a
t
e
 
e
f
f
e
c
t
i
v
e
l
y
 
i
n
 
s
p
o
k
e
n
 
a
n
d
 
w
r
i
t
t
e
n

l
a
n
g
u
a
g
e
.

A
b
i
l
i
t
y
 
t
o
 
t
r
a
n
s
m
i
t
 
s
k
i
l
l
s
,
 
k
n
o
w
l
e
d
g
e
,
 
v
a
l
u
e
s
,
 
a
t
t
i
t
u
d
e
s
 
t
o

o
t
h
e
r
s
.

A
b
i
l
i
t
y
 
t
o
 
p
e
r
f
o
r
m
 
s
i
m
o
l
e
 
t
o
 
c
o
m
p
l
e
x
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
 
a
n
d

a
n
a
l
y
s
i
s
 
s
k
i
l
l
s
.

A
b
i
l
i
t
y
 
t
o
 
p
e
r
f
o
r
m
 
b
a
s
i
c
 
m
e
c
h
a
n
i
c
a
l
 
t
a
s
k
s
 
f
o
r
 
t
h
e
 
m
a
i
n
t
e
n
a
n
c
e

o
f
 
s
m
a
l
l
 
f
a
r
m
 
e
q
u
i
p
m
e
n
t
.

A
b
i
l
i
t
y
 
t
o
 
p
e
r
f
o
r
m
 
b
a
s
i
c
 
c
a
l
c
u
l
a
t
i
o
n
 
s
k
i
l
l
s
.

A
b
i
l
i
t
y
 
t
o
 
i
d
e
n
t
i
f
y
 
a
n
d
 
u
t
i
l
i
z
e
 
p
h
y
s
i
c
a
l
,
 
h
u
m
a
n
,
 
a
n
d
 
p
o
l
i
t
i
c
a
l

r
e
s
o
u
r
c
e
s
.

A
b
i
l
i
t
y
 
t
o
 
a
c
c
o
m
p
l
i
s
h
 
p
e
r
s
o
n
a
l
 
m
a
i
n
t
e
n
a
n
c
e
 
i
n
 
t
h
e
 
a
b
s
e
n
c
e
s
 
o
f

a
c
c
e
p
t
e
d
 
c
r
e
a
t
u
r
e
 
c
o
m
f
o
r
t
s
.

A
b
i
l
i
t
y
 
t
o
 
i
d
e
n
t
i
f
y
 
t
h
e
 
p
o
l
i
t
i
c
a
l
 
r
e
a
l
i
t
i
e
s
 
o
f
 
t
h
e
 
c
o
m
m
u
n
i
t
y
,

s
t
a
t
e
,
 
n
a
t
i
o
n
 
a
n
d
 
t
o
 
e
f
f
e
c
t
i
v
e
l
y
 
i
n
f
l
u
e
n
c
e
 
l
e
g
i
s
l
a
t
i
v
e
 
p
r
o
c
e
s
s
e
s
.

A
b
i
l
i
t
y
 
t
o
 
i
d
e
n
t
i
f
y
 
a
n
d
 
i
m
p
l
e
m
e
n
t
 
t
h
e
 
p
r
o
c
e
s
s
 
o
f
 
c
o
n
f
l
i
c
t

r
e
s
o
l
u
t
i
o
n
.

A
b
i
l
i
t
y
 
t
o
 
i
m
p
l
e
m
e
n
t
 
a
 
p
r
o
c
e
s
s
 
o
f
 
i
d
e
n
t
i
f
i
c
a
t
i
o
n
 
o
f
 
c
o
m
m
u
n
i
t
y

n
e
e
d
s
,
 
a
n
d
 
t
o
 
d
e
v
e
l
o
p
 
o
b
j
e
c
t
i
v
e
s
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
 
t
o

r
e
s
p
o
n
d
 
t
o

t
h
o
s
e
 
n
e
e
d
s
.

4
1
0

C
u
r
r
e
n
t
 
L
e
v
e
l
 
o
f
 
S
k
i
l
l
s

N
o
t

S
t
u
d
i
e
d
 
L
i
t
t
l
e

S
o
m
e

M
u
c
h

0
1

2
3

4
5

0
1

2
3

4
5

0
1

2
3

4
5

0
1

2
3

4
5

0
1

2
3

4
5

0
1

2
3

4
5

0
1

2
3

4
5

0
1

2
3

4
5

0
1

2
3

4
5

0
1

2
3

4
5

0
1

2
3

4
5

0
1

2
3

4
5

0
1

2
1

4
5

0
1

2
3

4
5

0
1

2
1

4
5



R
E
L
A
T
E
D
 
S
K
I
L
L
S
:

M
E
N
D
O
C
I
N
O
 
C
O
L
L
E
G
E

P
r
i
o
r
 
L
e
v
.
_
i
.
.
1
 
o
f
 
S
k
i
l
l
s

C
u
r
r
e
n
t
 
L
e
v
e
l
 
o
f
 
S
k
i
l
l
s

N
o
n
e

L
i
t
t
l
e

S
o
m
e

M
u
c
h

N
o
t

S
t
u
d
i
e
d
 
L
i
t
t
l
e

S
o
m
e

M
u
c
h

0
1

2
3

4
5

(
1
6
)

A
b
i
l
i
t
y
 
t
o
 
p
l
a
n
 
a
n
d
 
s
e
t
 
m
e
a
n
i
n
g
f
u
l
 
p
e
r
s
o
n
a
l
 
a
n
d
 
c
o
m
m
u
n
i
t
y
 
g
o
a
l
s
.

0
1

2
3

4
5

0
1

2
3

4
5

(
1
7
)

A
b
i
l
i
t
y
 
t
o
 
p
e
r
f
o
r
m
 
b
a
s
i
c
 
a
n
i
m
a
l
 
h
u
s
b
a
n
d
r
y
 
s
k
i
l
l
s
 
f
r
o
m
 
p
r
o
p
a
g
a
t
i
o
n

t
o
 
t
a
b
l
e
 
p
r
e
p
a
r
a
t
i
o
n
.

0
1

2
3

4
5

0
1

2
3

4
5

(
1
8
)

A
b
i
l
i
t
y
 
t
o
 
p
e
r
f
o
r
m
 
s
i
m
p
l
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
t
a
s
k
s
 
r
e
l
a
t
e
d
 
t
o
 
g
a
r
d
e
n
i
n
g
.

0
1

2
3

4
5

0
1

?
3

4
5

(
1
9
)

A
b
i
l
i
t
y
 
t
o
 
c
a
r
e
 
f
o
r
 
a
n
d
 
m
a
i
n
t
a
i
n
 
f
a
r
m
 
i
m
p
l
e
m
e
n
t
s
 
a
n
d
 
t
o
o
l
s
.

0
1

2
3

4
5C
r
j



R
E
L
A
T
E
D
 
A
T
T
I
T
U
D
E
S
/
V
A
L
U
E
S
:

M
E
N
D
O
C
I
N
O
 
C
O
L
L
E
G
E

C
f
3

P
r
i
o
r
 
L
e
v
e
l
 
o
f
 
A
t
t
i
t
u
d
e

C
u
r
r
e
n
t
 
L
e
v
e
l
 
o
f
 
A
t
t
i
t
u
d
e

N
o
 
C
o
n
c
e
r
n

M
u
c
h
 
C
o
n
c
e
r
n

N
o
 
C
o
n
c
e
r
n

M
u
c
h
 
C
o
n
c
e
r
n

0
1

2
3

4
5

(
1
)

R
e
v
e
r
e
n
c
e
 
f
o
r
 
l
i
f
e
 
i
n
 
i
t
s
 
d
i
v
e
r
s
e
 
f
o
r
m
s
.

0
1

2
3

4
5

0
1

2
3

4
5

(
2
)

A
t
t
i
t
u
d
e
 
o
f
 
r
e
l
a
t
i
o
n
s
h
i
p
 
t
o
 
m
a
n
,
 
p
l
a
n
t
s
,
 
a
n
i
m
a
l
s
 
t
h
a
t
 
c
o
n
s
i
d
e
r
s

t
h
e
m
 
b
e
y
o
n
d
 
t
h
e
i
r
 
e
c
o
n
o
m
i
c
 
i
m
p
o
r
t
a
n
c
e
.

0
1

2
3

4
5

0
1

2
1

4
5

(
3
)

S
e
n
s
i
t
i
v
i
t
y
 
i
s
 
t
h
e
 
p
r
o
c
e
s
s
 
o
f
 
c
h
a
n
g
e
 
i
n
 
n
a
t
u
r
e
.

0
1

2
3

4
5

0
1

2
3

4
5

(
4
)

E
n
h
a
n
c
e
m
e
n
t
 
o
f
 
j
o
y
 
i
n
 
t
h
e
 
n
a
t
u
r
a
l
,
 
s
o
c
i
a
l
 
e
n
v
i
r
o
n
m
e
n
t
.

0
1

2
3

4
5

0
1

2
3

4
5

(
5
)

A
o
p
r
e
c
i
a
t
i
o
n
 
a
n
d
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
t
h
e
 
c
r
e
a
t
i
v
e
 
p
o
t
e
n
t
i
a
l
 
i
n
 
e
a
c
h

p
e
r
s
o
n
.

0
1

2
3

4
5

0
1

2
3

4
5

(
6
)

A
p
p
r
e
c
i
a
t
i
o
n
 
o
f
 
t
h
e
 
a
e
s
t
h
e
t
i
c
 
q
u
a
l
i
t
i
e
s
 
o
f
 
n
a
t
u
r
e
 
a
n
d
 
i
t
s

a
r
t
i
s
t
i
c
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
.

0
1

2
3

4
5

0
1

2
3

4
5

(
7
)

E
n
h
a
n
c
e
m
e
n
t
 
o
f
 
c
o
n
t
e
m
p
l
a
t
i
v
e
,
 
m
e
d
i
t
a
t
i
v
e
,
 
i
n
t
u
i
t
i
v
e
 
p
o
t
e
n
t
i
a
l
s
.

0
1

2
3

4
5

0
1

.
)

3
4

5
(
8
)

R
e
s
p
e
c
t
 
f
o
r
 
i
n
t
e
l
l
e
c
t
u
a
l
,
 
m
o
r
a
l
,
 
e
t
h
i
c
a
l
 
a
u
t
h
o
r
i
t
y
.

0
1

2
I

4
5

0
1

,
3

4
5

(
9
)

A
p
p
r
e
c
i
a
t
i
o
n
 
o
f
 
h
u
m
o
r
;
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
t
h
e
 
c
a
p
a
c
i
t
y
 
o
f
 
e
n
j
o
y
m
e
n
t
.

0
1

2
3

4
5

0
1

2
3

4
5

(
1
0
)

A
t
t
i
t
u
d
e
 
o
f
 
f
o
c
u
s
 
o
n
 
t
h
e
 
c
o
m
p
l
e
t
i
n
g
 
a
 
t
a
s
k
:

P
e
r
s
e
v
e
r
a
n
c
e
.

0
1

2
3

4
5

0
1

,
3

4
5

(
1
1
)

R
e
s
p
e
c
t
 
f
o
r
 
t
h
e
 
c
o
n
s
e
q
u
e
n
c
e
s
 
o
f
 
i
n
t
e
r
v
e
n
t
i
o
n
 
i
n
 
n
a
t
u
r
a
l

p
r
o
c
e
s
s
e
s
.

0
1

2
3

4
5

0
1

2
3

4
5

(
1
2
)

E
n
h
a
n
c
e
m
e
n
t
 
o
f
 
c
a
r
i
n
g
,
 
c
o
n
c
e
r
n
 
f
o
r
 
o
t
h
e
r
 
p
e
r
s
o
n
s
.

0
1

2
3

4
5

0
1

2
3

4
5

(
1
3
)

R
e
s
p
e
c
t
 
f
o
r
 
t
h
e
 
a
t
t
i
t
u
d
e
s
 
a
n
d
 
v
a
l
u
e
s
 
o
f
 
o
t
h
e
r
s
.

0
1

2
3

4
5

0
1

2
3

4
5

(
1
4
)

D
e
v
e
l
o
p
m
e
n
t
 
o
f
 
a
 
s
e
n
s
e
 
o
f
 
c
o
m
m
u
n
i
t
y
 
r
e
l
a
t
e
d
n
e
s
s
 
a
m
o
n
g
 
m
e
m
b
e
r
s

0
1

2
3

4
5

0
1

2
3

4
5

(
1
5
)

D
e
v
e
l
o
p
m
e
n
t
 
o
f
 
p
e
r
s
o
n
a
l
 
f
r
e
e
d
o
m
 
t
o
 
a
s
s
e
r
t
 
a
n
d
 
l
i
v
e
 
b
y
 
p
e
r
s
o
n
a
l

v
a
l
u
e
s
.

0
1

2
3

4
5

0
1

2
3

4
5

(
1
6
)

A
t
t
i
t
u
d
e
 
o
f
 
o
p
e
n
-
m
i
n
d
e
d
n
e
s
s
;
 
r
e
m
a
i
n
i
n
g
o
p
e
n
 
t
o
 
n
e
w
 
i
d
e
a
s
 
a
n
d

v
a
l
u
e
s
.

0
1

2
3

4
5



R
E
L
A
T
E
D
 
A
T
T
I
T
U
D
E
S
/
V
A
L
U
E
S
:

M
E
N
D
O
C
I
N
O
 
C
O
L
L
E
G
E

C
r
)

P
r
i
o
r
 
L
e
v
e
l
 
o
f
 
A
t
t
i
t
u
d
e

C
u
r
r
e
n
t
 
L
e
v
e
l
 
o
f
 
A
t
t
i
t
u
d
e

N
o

'
.
.
o
n
c
e
r
n

M
u
c
h
 
C
o
n
c
e
r
n

N
o
 
C
o
n
c
e
r
n

M
u
c
h
 
C
o
n
c
e
r
n

0
1

9
3

4
5

(
1
7
)

C
l
a
r
i
t
y
 
a
n
d
 
i
n
t
e
g
r
i
t
y
 
o
f
 
p
e
r
s
o
n
a
l
 
v
a
l
u
e
s
.

0
1

2
3

4
5

00

11

22

33

44

5
(
1
8
)

5
(
1
9
)

D
e
v
e
l
o
p
m
e
n
t
 
o
f
 
c
o
o
p
e
r
a
t
i
v
e
 
r
a
t
h
e
r
 
t
h
a
n
 
c
o
m
p
e
t
i
t
i
v
e
 
m
o
d
e
s
 
o
f

r
e
l
a
t
i
o
n
s
h
i
p
s
 
w
i
t
h
 
o
t
h
e
r
s
,

R
e
s
p
e
c
t
 
f
o
r
 
t
h
e
 
v
a
l
u
e
 
o
f
 
w
o
r
k
 
a
n
d
 
p
e
r
s
o
n
a
l
 
a
c
h
i
e
v
e
m
e
n
t
.

00

11

22

33

44

55

0
1

2
3

4
5

(
2
0
)

A
p
p
r
e
c
i
a
t
i
o
n
 
o
f
 
t
h
e
 
r
o
l
e
 
e
a
c
h
 
p
e
r
s
o
n
 
h
a
s

a
s
 
"
c
u
r
a
t
o
r
"
 
o
f
 
t
h
e

f
u
t
u
r
e
.

0
1

2
3

4
5

0
1

9
3

4
5

(
2
1
)

E
n
h
a
n
c
e
m
e
n
t
 
o
f
 
t
h
e
 
c
a
p
a
c
i
t
y
 
o
f
 
h
o
n
e
s
t
y
 
i
n
 
r
e
l
a
t
i
o
n
s
h
i
p
s
.

0
1

2
3

4
5

0
1

-
,

3
4

5
(
2
2
)

A
c
c
e
p
t
a
n
c
e
 
a
n
d
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
o
n
e
'
s
 
o
w
n
 
l
i
m
i
t
a
t
i
o
n
s
.

0
1

2
3

4
5

0
1

2
3

4
5
 
(
2
3
)

D
e
v
e
l
o
p
m
e
n
t
 
o
f
 
p
o
s
i
t
i
v
e
 
v
a
l
u
e
s
,
 
a
t
t
i
t
u
d
e
s
 
i
n
 
e
a
c
h
 
i
n
d
i
v
i
d
u
a
l
.

0
1

2
3

4
5

0
1

2
3

4
5

(
2
4
)

D
e
v
e
l
o
p
m
e
n
t
 
o
f
 
s
e
n
s
i
t
i
v
i
t
y
 
t
o
,
 
c
o
n
t
r
o
l
 
o
f
,
 
n
e
g
a
t
i
v
e
 
e
m
o
t
i
o
n
s
.

0
1

2
3

4
5

0
1

-
1

3
4

5
(
2
5
)

D
e
v
e
l
o
p
m
e
n
t
 
o
f
 
t
h
e
 
a
t
t
i
t
u
d
e
 
o
f
 
p
a
t
i
e
n
c
e
 
i
n
 
a
c
c
o
m
p
l
i
s
h
i
n
g
 
t
a
s
k
s
.

1
2

3
4

5

0
1

3
4

5
(
2
6
)

D
e
v
e
l
o
p
m
e
n
t
 
o
f
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
t
o
 
d
e
a
l
 
w
i
t
h
 
c
o
n
f
r
o
n
t
a
t
i
o
n
s

0
1

2
3

4
5

P
r
o
d
u
c
t
i
v
e
l
y
.


